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Abstract
Background: To describe hospitalisations of nursing home (NH) residents in Germany during
their last months of life.
Methods: Retrospective cohort study on 792 NH residents in the Rhine-Neckar region in South-
West Germany, newly institutionalized in the year 2000, who died until the study end (December
2001). Baseline variables were derived from a standardized medical examination routinely
conducted by the medical service of the health care insurance plans in Germany. Information on
hospitalisations and deaths was extracted form records of the pertinent health insurance plans.
Results: NH residents who died after NH stay of more than 1 year spent 5.8% of their last year
of life in hospitals. Relative time spent in hospitals increased from 5.2% twelve months before death
(N = 139 persons) to 24.1% in their last week of life (N = 769 persons). No major differences could
be observed concerning age, gender or duration of stay in NH. Overall, 229 persons (28.9%) died
in hospital. Among these, the last hospital stay lasted less than 3 days for 76 persons (31.9%).
Another 25 persons (3.2%) died within three days after hospital discharge.
Conclusion: Our study indicates that proximity of death is the most important driver of health
care utilization among NH residents. The relation of age or gender to health care expenditures
seem to be weak once time to death is controlled for. Duration of NH stay does not markedly
change rates of hospitalisation during the last months of life.
Background
The present foreseeable demographic development in
Germany shows a strong increase in the proportion of
older people in the total population, which is even
stronger than in most other developed countries [1]. Due
to the reduced mortality rate, a very dynamic develop-
ment will take place in the higher age groups, especially
the oldest old. In 2050 one third (36.7%) of the German
population will be 60 years and older, 12.1% will be more
than 80 years old (2001: 24.1% and 3.9% respectively).
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Older persons are more dependent on medical and nurs-
ing care facilities than other population groups. Among
all persons 75 years and older in Germany 23% were
dependent on permanent care (in 2001), for persons 90
years and older the probability for permanent care
dependence was 60%, with a much higher percentage in
women (65%) than in men (42%) [2]. Nursing home res-
idents represent a group with a particularly high demand
on medical and nursing care. In 2001, two million Ger-
mans have been in need of nursing care and 604,000 per-
sons have been institutionalized in 9,165 nursing homes
(NHs), with a decreasing trend for family care and an
increasing trend for institutional care at the end of life [3].
Recent studies indicate that approaching death, rather
than age, may be the main demographic driver of health
care utilization and costs [4-6]. Due to the concentration
of expenditures at the end of life, provision of adequate
medical care for frail disabled older persons is of particu-
lar relevance for the health care system. Despite limited
financial resources the special needs of care dependent
old persons must be met.
In Germany, a relatively comprehensive system of social
insurance has been built in the past, with nursing care
insurance being responsible for nursing care, and health
insurance for medical care. NHs serve personal care needs
(support in the activities of daily living) and specialized
nursing needs (e.g. wound care). They do not provide pri-
mary health care, which is the domain of general practi-
tioners in Germany. Nearly all cases of acute illness are
referred to acute hospitals, in contrast to other countries
such as the United States and Great Britain, where (sub-
)acute hospital care is often provided by NHs. Therefore,
the relative contributions of NHs and acute care hospitals
must be well defined.
In the United States the relationship between NHs for
older persons and hospitals has been studied over years
[7-11]. By contrast, little is known about hospitalisations
and their determinants among NH residents during their
last months of life in European countries.
The aim of this study was to assess rates of hospitalisa-
tions and their determinants among NH residents in Ger-
many before and after nursing home admission (NHA). A
first comparison of the rates before and after NHA have
been presented elsewhere [12]. The present publication
shows the rates during the last months of life of German
NH residents.
Methods
Study design and study population
A retrospective cohort study was set up in the cities of Hei-
delberg, Mannheim and the Rhine-Neckar area, a region
with 829.930 inhabitants. The study population included
1926 NH residents who were newly institutionalized
between 1st of January and 31st of December 2000 in one
of the 97 NHs in the study region who applied for benefits
from the German statutory nursing insurance system (see
Figure 1). According to statutory regulations, benefits
from the German statutory nursing insurance are pro-
vided to those people who need support in the activities
of daily living (ADLs) (personal hygiene, nutrition and
mobility one or more times a day) because of severe func-
tional or cognitive impairment. Frequency and duration
of support determine the level of care benefits. About 98%
of all NH residents in Germany receive such benefits [3].
The benefits are granted contingent upon the results of a
standardized medical examination carried out by the
medical service of the health insurance plans. In this ret-
rospective cohort study, we linked sociodemographic data
as well as data of these medical examinations with follow-
up data regarding hospitalisations from the health insur-
ance plans. For logistic reasons, the sample was restricted
to members in either one of the eight largest health insur-
ance plans, which cover about 80% of the population.
During the study period 792 participants died. In this
analysis, we will refer to this sub-cohort of deceased per-
sons.
The study was entirely based on administrative and anon-
ymously analysed data by the medical service of the
health care insurance in Germany and of the pertinent
health insurance plans and was approved by the Ethics
committee of the University of Heidelberg and by the
responsible state commissioner of data protection.
Baseline examination
The standardized medical examinations by the medical
service of the health care insurance plans consist of a phys-
ical examination as well as a detailed interview (using the
help of relatives or care givers if necessary) and careful
observation of the applicant. They are carried out by
trained physicians according to written guidelines that
describe all medical, functional, and social aspects that
need to be taken into account. The final decision for qual-
Study design: Time windows for standardized medical exami- nation (T1), Nursing home admission (T2) and death (T3) Figure 1
Study design: Time windows for standardized medical exami-
nation (T1), Nursing home admission (T2) and death (T3).BMC Health Services Research 2006, 6:70 http://www.biomedcentral.com/1472-6963/6/70
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ifying for the benefits is made by a physician, taking into
account routine data, but also specific individual particu-
larities of the applicant. Re-examinations are carried out
in case of further applications for a higher level of benefits
from the nursing care insurance, in case of changes in care
status, but not in every case of NH admission (NHA).
Thus the date of this examination is not in every case very
close to the date of NHA. Nevertheless nearly 60% (N =
459) of the examinations took place within three months
before or after nursing home admission, another 20% (N
= 157) within 1 year around NHA, whereas 95 (12%)
examinations were more than 1 year away from NHA. In
10% of all records, the date of baseline examination was
missing.
Medical diagnoses describing the underlying medical
causes of dependency on permanent care are documented
in rank order according to their relevance for impairment
in the standardized medical examinations. For this analy-
sis, the main medical cause (i.e., the diagnosis ranked first
by the physician) was coded according to the Interna-
tional Classifications of Diseases 9 and 10 (Table 1).
The medical examination provided detailed information
on the level of dependency and time of care required
regarding basic activities of daily living. In 10% of these
medical examinations only the total time for need of help
was given. Therefore the level of care dependency was
divided in quartiles of this total time variable for this anal-
ysis.
Age was determined at the time when entering the NH.
Follow-up variables
Longitudinal information on hospitalisations and deaths
until 31st of December 2001 was extracted from records of
the pertinent health insurance plans. Admissions to acute-
care hospitals with length of stay during the follow-up
period were registered (see Figure 1).
Table 1: Distribution of Age, Main Medical Cause for Dependency on Nursing Care and Level of Care Dependency among nursing 
home residents who died during the follow up period
Factor men women total
Age (in years)
<70 41 (17.7) 23 (4.1) 64 (8.1)
70 – 79 56 (24.1) 79 (14.1) 135 (17.0)
80 – 89 97 (41.8) 307 (54.8) 404 (51.0)
90+ 38 (16.4) 151 (27.0) 189 (23.9)
Main medical cause for dependency on nursing care (ICD-10/ICD-9)§
Infections (A00–B99, J10–J18, L00–L08, N30, N39/001–139, 480–487, 595, 599, 680–
686
2 (1.0) 4 (0.8) 6 (0.9)
Cancer (C00–D48/140–199, 210–239) 38 (18.5) 52 (10.7) 90 (13.0)
Hormone-, nutrition-, metabolic diseases (E00–E90, N18–N19/240–279, 585–586) 1 (0.5) 13 (2.7) 14 (2.0)
Psychiatric Diseases (F00–F99/290–319) 47 (22.9) 134 (27.6) 181 (26.2)
- among these: Dementia (F00–F03/290) 33 (16.1) 98 (20.2) 131 (19.0)
Diseases of the nervous and sensory system (G00–G44, G47–G99/320–359) 18 (8.8) 37 (7.6) 55 (8.0)
Cerebrovascular diseases (G45–G46, I60–I69/430–438) 29 (14.1) 63 (13.0) 92 (13.3)
Cardiovascular diseases (D50–D89, I00–I59, I70–I99/200–208, 280–289, 390–429, 
439–459)
11 (5.4) 29 (6.0) 40 (5.8)
Diseases of the musculoskeletal system (M00–M99/710–739) 14 (6.8) 45 (9.3) 59 (8.6)
Injuries and poisoning (R55, S00–T98/780, 800–999) 7 (3.4) 21 (4.3) 28 (4.1)
Diseases of the respiratory system (J00–J09, J19–J99/460–479, 488–519) 5 (2.4) 8 (1.6) 13 (1.9)
Diseases of the digestive system (K00–K93/520–579) 3 (1.5) 3 (0.6) 6 (0.9)
Other diseases 30 (14.6) 76 (15.7) 106 (15.4)
Survival time (Time after NHA until death)
<= 2 weeks 28 (12.1) 66 (11.8) 94 (11.9)
> 2 weeks – 4 weeks 26 (11.2) 49 (8.8) 75 (9.5)
> 1 month – 3 months 54 (23.3) 112 (20.0) 166 (21.0)
> 3 months – 6 months 34 (14.7) 96 (17.1) 130 (16.4)
> 6 months – 12 months 48 (20.7) 140 (25.0) 188 (23.7)
> 1 year 42 (18.1) 97 (17.3) 139 (17.6)
Total 232 (100) 560 (100) 792 (100)
$102 persons without classification caused by missing valuesBMC Health Services Research 2006, 6:70 http://www.biomedcentral.com/1472-6963/6/70
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In addition to the dates of hospital entry and discharge,
the leading diagnosis for hospitalisation as given by the
acute care hospital at discharge, as well as hospitalisation
costs were extracted from the records. The discharge diag-
noses were classified according to the International Clas-
sifications of Diseases 9 and 10.
Statistical methods
Individual person-times at risk were calculated from the
date of nursing home admission to the end of life, sub-
tracting the time spent in hospital.
Relative time spent in hospital (RT), absolute rates of hos-
pitalisations (HR) defined as the number of hospitalisa-
tions per person-year at risk, mean duration (MD) of
hospital stay, and person-years (PY) in hospital and total
person-years under observation were calculated according
to age, gender, level of care dependency and time spent in
NH. Presentation of results focuses on the relative time
spent in hospital, combining the information of hospital-
isation rates and mean duration of hospital stay. For all
analyses the statistical software SAS (Version 8.2) was
used.
For two of the largest health insurance plans data about
hospitalisations before NHA was available for a sub-
cohort of 559 deceased persons. Thus, for this sub-cohort




Major sample characteristics are shown in table 1. The
gender distribution reflects the considerably higher pro-
portion of women (N = 560, 70.7%, mean age 84.7 years)
among the older population caused by differences in life
expectancy (men: N = 232, 29.3%, mean age 79.3 years).
More than 74% of the study participants (men 58.2%,
women 81.8%) were older than 80 years. The leading
medical diagnoses for dependency on permanent care
were dementia (N = 131, 19.0%), cerebrovascular diseases
(N = 92, 13.3%) and cancer (N = 90, 13.0%: men 18.5%,
women 10.7%). Three quarters of the participants
(74.1%) were in need of nursing care for more than 1
hour per day at the time of the standardized medical
examination. Survival time for 139 participants was more
than 1 year. According to the definition of the observation
window (the last year of life), the observation period for
these 139 so called long-term NH residents was exactly
365 days. For the remaining 653 participants the mean
observation period from NH admission to death was
120.9 days. Two hundred and eighty-nine persons
(51.7%) had been transferred directly from acute care
hospital to the NH.
The last months of life
In the first month after NHA, 168 (21.2%) residents died
and another 295 (37.2%) died during the next 5 months.
229 persons (28.9%) died in hospital. Among these, the
last hospital stay lasted less than 3 days for 76 persons
(9.6% of total sample). Another 25 (3.2%) persons died
within 3 days after hospital discharge.
Nearly 58% (N = 459) of 792 study participants had at
least one hospitalisation during their last months of life.
In a total person-time of 355.2 person-years under obser-
vation a total of 849 transfers to acute hospitals have been
observed.
Onehundredthirtynine NH residents have been followed
for their whole last year of life. They spent 5.8% of this last
year of life in hospital, their mean hospitalisation rate was
1.9 per person-year with a mean duration of 11.7 days per
hospitalisation. Hospitalisation rates and time spent in
hospital strongly increased as death approached: starting
from 5.2% at twelve months before death RT increased up
to 24.1% during the last week of life (Figure 2). Likewise,
HR increased from 1.8 to 18.1 hospitalisations per per-
son-year. No major differences could be observed con-
cerning age, gender or duration of stay in NH. If anything,
hospitalisation rates for people aged 90 years and older
were lower than for the other age groups (see Table 2).
No clear relationship was found between dependency on
level of care and the rates of hospitalisation. If anything, a
weak inverse trend was seen (namely the higher the
dependence on permanent care, the lower the relative
time spent in hospital), which persisted after controlling
for age in additional analyses.
Relative time spent in hospital and hospitalisation rate during  the last months of life (weekly rates) Figure 2
Relative time spent in hospital and hospitalisation rate during 
the last months of life (weekly rates).BMC Health Services Research 2006, 6:70 http://www.biomedcentral.com/1472-6963/6/70
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The rates for people who could be observed for more than
one year after NHA increased in the same manner and
dimension as for residents with short NH stay (Table 2).
The leading causes of hospitalisations during the last
months of life (Table 3) were cardiovascular diseases (N =
146, 17.2%), infections (N = 104, 12.2%), diseases of the
digestive system (N = 93, 11.0%) and injuries (N = 78,
9.2%). Pneumonia and influenza were the cause for hos-
pitalisations in more than half of the group of infections
N = 62 (7.3%). Cardiovascular diseases accounted also for
the largest share of time spent in hospital (15.6%), fol-
lowed by infections (12.6%) and psychiatric diseases
(11.4%).
The leading causes of costs during the last months of life
were nearly the same as the leading causes of hospitalisa-
tions, namely cardiovascular diseases (15.6%), infections
(12.9%) and in the same ranking injuries (10.4%) and
diseases of the digestive system (10.0%).
Main diagnoses of last hospital stay for those who died in
hospital were cardiovascular diseases (N = 48, 21.0%),
diseases of the respiratory system (N = 41, 17.9%) and
infections (N = 31, 13.5%). The same rank order and
nearly the same proportions were found for the last hos-
pitalisation of those who died within 3 days after dis-
charge.
Discussion
A cohort of 792 persons who applied for benefits from the
German statutory nursing insurance system and who were
newly admitted to a NH in the year 2000 was retrospec-
tively observed from NHA to death. To our knowledge,
this was the first European longitudinal study regarding
hospitalisation rates in the last months of life in a popu-
lation-based sample of NH residents.
NH residents who died after NH stay of more than 1 year
spent 5.8% of their last year of life in hospitals. Relative
time spent in hospitals increased from 5.2% twelve
months before death (N = 139 persons) up to one quarter
of time in hospital during the last week of life (N = 769
persons). No major differences in hospitalisation rates
during the last months of life could be observed concern-
ing age, gender and duration of stay in NH. However, for
all observed subgroups rates increased strongly during the
last weeks of life.
The findings of increasing hospital rates before death are
consistent with results of longitudinal studies from the US
[13-15]. Along with the absence of major differences of
Table 2: Hospitalisations during the Last Months of Life
12–4 months before Death ≤3 months before Death
N% HR MD RT HR MD RT
Age (in years) <70 64 2.1 13.7 7.3 4.8 11.3 12.8
70 – 79 135 1.8 12.6 6.0 5.4 11.3 14.4
80 – 89 404 1.4 13.6 4.9 4.5 11.6 12.4
90+ 189 1.1 14.0 4.0 3.7 9.9 9.1
Gender Men 232 1.6 12.0 5.0 5.0 10.5 12.6
Women 560 1.3 14.2 4.9 4.2 11.4 11.6
Care level$ (in 
minutes)
0 – <= 60 144 1.7 12.2 5.3 4.8 10.6 12.3
>60 – <= 120 129 1.6 15.5 6.4 5.5 13.4 16.7
>120 – <=
160
145 1.1 14.1 4.1 3.9 9.8 9.5
160< 138 1.4 13.0 4.9 3.2 10.6 8.4
LongTerm & no 653 1.6 14.1 5.8 4.5 11.3 12.2
yes 139 1.2 12.8 4.2 4.1 10.7 10.8
Transfer to 
NH §
from home 270 1.5 13.0 4.9 4.3 10.8 11.2
from hospital 289 1.4 15.4 5.7 4.9 11.7 13.5
Place of death in NH 234 2.0 13.9 7.0 4.8 12.8 14.4
in hospital 229 1.8 12.9 6.1 10.0 10.1 21.7
Total 792 1.4 13.5 5.0 4.4 11.1 11.9
$ time of care required regarding basic activities of daily living
&Participants with NH stay for 1 year
§ 559 Participants from 2 of the largest health insurance plans
%Number of participants at time point of deathBMC Health Services Research 2006, 6:70 http://www.biomedcentral.com/1472-6963/6/70
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hospitalisation rates according to age this pattern under-
lines findings from other studies, that health care costs are
more directly related to proximity to death than to age
[5,16,17].
Like in a previous study among handicapped community-
dwelling older people from Germany [18], there was no
clear relationship between level of care dependency and
the rates of hospitalisation. If anything, a weak inverse
trend was seen (namely the higher the dependence on
permanent care, the lower the mean duration of stay per
hospital transfer, and the relative time spent in hospital),
which persisted after control for age in multivariate anal-
yses.
During the last months of life, no major differences could
be observed between the rates of those residents who
stayed in NH for more than one year, and those who had
lived in NH for less than one year, which underlines fur-
ther the importance of proximity to death as the key trig-
ger of increased hospitalisation rates.
Overall, the hospitalization rates of deceased NH resi-
dents found in our study are much higher than corre-
sponding rates from the United States. Besides the
differences in health care delivery and payment systems,
lower rates in the US may partly be explained by wide
spread use of do-not-resuscitate (DNR) orders [19],
although DNR-orders do not directly deal with hospitali-
zation. Culberson et al. (2005) saw a small effect of 'Do-
not-hospitalize' (DNH)-orders, which are though quite
less frequent than (DNR)-orders in the US. Both, DNR-
and DNH-orders are still quite uncommon in Germany.
According to Teno (2004), subconscious benign neglect is
another more likely explanation for lower hospitalisation
rates in the United States.
Comparing our results with those of Bickel (1998) who
reported an overall time spent in hospital during the last
year of life of 9.3% in a representative population study of
deceased persons in the same region of Germany, the rel-
ative time spent in hospital by deceased NH residents may
appear to be lower than in the general population. Addi-
tionally, death in the general population in the study of
Bickel occurred in hospitals in about half of the cases
Table 3: Hospital admissions, sum of person-years in hospital and total costs during the last months of life according to main diagnosis 
of hospital stay
Main diagnosis for hospital stay (ICD-9/ICD-10) Hospital admissions N (%) Person-years in hospital PY (%) costs € (%)
Infections (A00–B99, J10–J18, L00–L08, N30, N39/
001–139, 480–487, 595, 599, 680–686)
104 (12.2) 3.5 (12.6) 299,701 (12.9)
- among these: Influenza and Pneumonia (J10–
J18/480–487)
62 (7.3) 2.1 (7.5) 182,909 (7.9)
Cancer (C00–D48/140–199, 210–239) 52 (6.1) 1.5 (5.5) 134,942 (5.8)
Hormone-, nutrition-, metabolic diseases (E00–E90, 
N18–N19/240–279, 585–586)
62 (7.3) 2.3 (8.4) 175,235 (7.5)
Psychiatric Diseases (F00–F99/290–319) 47 (5.5) 3.2 (11.4) 215,685 (9.3)
- among these: Dementia (F00–F03/290) 10 (1.2) 0.7 (2.5) 54,234 (2.3)
Diseases of the nervous and sensory system (G00–
G44, G47–G99/320–359)
25 (2.9) 0.9 (3.1) 82,029 (3.5)
Cerebrovascular diseases (G45–G46, I60–I69/430–
438)
53 (6.2) 1.9 (6.7) 149,589 (6.4)
Cardiovascular diseases (D50–D89, I00–I59, I70–
I99/200–208, 280–289, 390–429, 439–459)
146 (17.2) 4.3 (15.6) 362,387 (15.6)
- among these: Congestive heart failure (I50/
428)
52 (6.1) 1.7 (6.0) 141,533 (6.1)
Diseases of the musculoskeletal system (M00–M99/
710–739)
4 (0.5) 0.1 (0.3) 6,408 (0.3)
Injuries and poisoning (R55, S00–T98/780, 800–
999)
78 (9.2) 2.3 (8.3) 241,059 (10.4)
- among these: Proximal Femur fractures (S72/
820)
32 (3.8) 1.2 (4.4) 159,325 (6.9)
Diseases of the respiratory system (J00–J09, J19–-
J99/460–479, 488–519)
79 (9.3) 2.1 (7.6) 184,416 (7.9)
Diseases of the digestive system (K00–K93/520–
579)
93 (11.0) 2.8 (10.0) 233,321 (10.0)
Other diseases 106 (12.5) 2.9 (10.5) 240,124 (10.3)
Total* 849 (100.0) 27.7 (100.0) 2,324,896 €
*333 study participants without hospital admission between NHA and death
PY: Person yearsBMC Health Services Research 2006, 6:70 http://www.biomedcentral.com/1472-6963/6/70
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(49.7%), a proportion which is much higher than in our
study (29.7%). The reasons for the lower proportion of
time spent in hospital during the last months of life of
deceased NH residents compared to the general popula-
tion might reflect a trend to deal more cautiously with
hospital transfers of frail old people and to avoid high-
technology interventions [7,18] or 'risky' treatments with
uncertain benefit in the oldest old [20,21]. Additionally,
the lower rates for the oldest old (aged 90 years and older)
underline findings in the general German population that
with advancing age, the utilization of NHs and ambula-
tory services rise steeply, whereas the probability of hospi-
tal treatment decreases [22,23].
There is a widespread discussion about further reduction
of hospitalisation rates of NH residents during their last
months of life. In a study from the United Kingdom,
Snape et al. (1998) found that some substantial propor-
tion of hospitalisations of persons who died within 3 days
in hospital were inappropriate. In contrast, Stooker et al.
(2001) conclude, that interventions to reduce costs of
hospitalisations during the last year of life will have only
a modest impact compared to the total health care budget.
Hospitalisations of NH residents might possibly be fur-
ther reduced by enhanced training of NH staff. In our
study, injuries, infections, cardiovascular diseases and
psychiatric diseases were the leading causes of hospitalisa-
tion. Some intervention trials have suggested that meas-
ures to control or manage infections, closer monitoring of
cardiovascular disease, prevention of falls and fractures
and geronto-psychological interventions have the poten-
tial to reduce hospitalisations in NH residents [10,24-30].
Thus, there seems to be a potential for further reductions
of hospitalisations by pertinent interventions.
Issues for further research could be to characterize newly
admitted NH residents according to risk factors associated
with hospitalisation or mortality (Flacker et al. 2003,
Porock et al. 2005). Further research should also address
the following topics: Are hospitalisation rates of NH resi-
dents different from those of other people, when proxim-
ity of death is taken into account? Can hospitalisations be
reduced by NH providing (sub-)acute-hospital care, and
would this be cost effective? Can extensive hospitalisa-
tions before NHA be reduced by improving coordination
between acute care and long-term care sectors? Are there
effective strategies for preventing illness that causes hospi-
talisations of NH residents?
In the interpretation of our data, the following limitations
should be kept in mind. Our analysis is based on data col-
lected during medical examinations that were not per-
formed for the specific purpose of this study.
Unfortunately we could not consistently classify variables
for mental disorders and specific activities of daily living,
because 1–2 years before the time window of the present
study, the classification system for the medical baseline
examination changed, and thus data-records were not
consistent in these variables. However, we were able to
quantify the dependency with respect to ADL according to
a summary variable of the average time for need of care
per day. It has been shown that this time variable is
strongly correlated with the restrictions on various ADLs
[31,32].
Notwithstanding these limitations, our study extends the
scarce database on hospitalisations among older disabled
persons in Europe. It will provide important baseline data
for assessing the impact of major changes in the social
security system which are currently implemented in Ger-
many, including implementation of a DRG-based pro-
spective payment system.
Conclusion
Our study indicates that proximity of death is the most
important driver of health care utilization among NH res-
idents. The relation of age or gender to health care expen-
ditures seem to be weak once time to death is controlled
for. Duration of NH stay does not markedly change rates
of hospitalisation during the last months of life.
Abbreviations
NH – Nursing home
NHA – Nursing home admission
RT – Relative time spent in hospital
HR – Hospitalisation rates
Competing interests
The author(s) declare that they have no competing inter-
ests.
Authors' contributions
HB designed and supervised the study and participated in
its coordination. HR coordinated the study, performed
the statistical analysis and drafted the manuscript. HB,
NSL and HHK made major contributions to revisions of
the paper. All authors read and approved the final manu-
script.
Acknowledgements
The authors thank the health insurance companies involved in this study 
and the medical service of these companies for their cooperation.
References
1. Bundesamt S: Bericht: Bevölkerung Deutschlands bis 2050.
2003 [http://www.destatis.de].
2. Bundesamt S: Sonderbericht: Lebenslagen der Pflegebedürfti-
gen – Pflege im Rahmen der Pflegeversicherung – Deutsch-Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Health Services Research 2006, 6:70 http://www.biomedcentral.com/1472-6963/6/70
Page 8 of 8
(page number not for citation purposes)
landergebnisse des Microzensus 1999.  2001 [http://
www.destatis.de].
3. Bundesamt S: Online-Publikationen - Fachveröffentlichungen,
Pflegestatistik.  2001 [http://www.destatis.de].
4. Busse R, Krauth C, Schwartz FW: Use of acute hospital beds does
not increase as the population ages: results from a seven
year cohort study in Germany.  J Epidemiol Community Health
2002, 56:289-293.
5. Seshamani M, Gray AM: A longitudinal study of the effects of
age and time to death on hospital costs.  J Health Econ 2004,
23:217-235.
6. Z Y: Longevity and health care expenditures – The real rea-
sons older people spend more.  J Gerontol B 2003, 58:2-10.
7. Covinsky KE, Palmer RM, Fortinsky RH, Counsell SR, Stewart AL,
Kresevic D, Burant CJ, Landefeld CS: Loss of independence in
activities of daily living in older adults hospitalized with med-
ical illnesses: increased vulnerability with age.  J Am Geriatr Soc
2003, 51:451-458.
8. Joseph A, Boult C: Managed primary care of nursing home res-
idents.  J Am Geriatr Soc 1998, 46:1152-1156.
9. Oliver DP, Porock D, Zweig S: End-of-Life Care in U.S. Nursing
Homes: A Review of the Evidence.  J Am Med Dir Assoc 2005,
6:S21-S30.
10. Saliba D, Kington R, Buchanan J, Bell R, Wang M, Lee M, Herbst M,
Lee D, Sur D, Rubenstein L: Appropriateness of the decision to
transfer nursing facility residents to the hospital.  J Am Geriatr
Soc 2000, 48:154-163.
11. Zimmer JG, Hall WJ: Nursing home-acquired pneumonia:
avoiding the hospital.  J Am Geriatr Soc 1997, 45:380-381.
12. Ramroth H SLNBH: Hospitalisations before and after nursing
home admission: a retrospective cohort study from Ger-
many.  Age Ageing 2005, 34:291-294.
13. Braithwaite RS, Col NF, Wong JB: Estimating hip fracture mor-
bidity, mortality and costs.  J Am Geriatr Soc 2003, 51:364-370.
14. Chelluri L, Mendelsohn AB, Belle SH, Rotondi AJ, Angus DC, Dona-
hoe MP, Sirio CA, Schulz R, Pinsky MR: Hospital costs in patients
receiving prolonged mechanical ventilation: does age have
an impact?  Crit Care Med 2003, 31:1746-1751.
15. Emanuel EJ: Cost savings at the end of life. What do the data
show?  JAMA 1996, 275:1907-1914.
16. O'Neill C, Groom L, Avery AJ, Boot D, Thornhill K: Age and prox-
imity to death as predictors of GP care costs: results from a
study of nursing home patients.  Health Econ 2000, 9:733-738.
17. Zweifel P, Felder S, Meiers M: Ageing of population and health
care expenditure: a red herring?  Health Econ 1999, 8:485-496.
18. Kliebsch U, Siebert H, Brenner H: Extent and determinants of
hospitalization in a cohort of older disabled people.  J Am Ger-
iatr Soc 2000, 48:289-294.
19. Zweig SC, Kruse RL, Binder EF, Szafara KL, Mehr DR: Effect of do-
not-resuscitate orders on hospitalization of nursing home
residents evaluated for lower respiratory infections.  J Am Ger-
iatr Soc 2004, 52:51-58.
20. Hamel MB, Lynn J, Teno JM, Covinsky KE, Wu AW, Galanos A, Des-
biens NA, Phillips RS: Age-related differences in care prefer-
ences, treatment decisions, and clinical outcomes of
seriously ill hospitalized adults: lessons from SUPPORT.  J Am
Geriatr Soc 2000, 48:S176-S182.
21. Perls TT, Wood ER: Acute care costs of the oldest old: they
cost less, their care intensity is less, and they go to nonteach-
ing hospitals.  Arch Intern Med 1996, 156:754-760.
22. Bickel H: [ T h e  l a s t  y e a r  o f  l i f e :  a  r e p r e s e n t a t i v e  s t u d y  o f
deceased patients. Living arrangement, place of death and
utilization of health resources].  Z Gerontol Geriatr 1998,
31:193-204.
23. Brockmann H: Why is less money spent on health care for the
elderly than for the rest of the population? Health care
rationing in German hospitals.  Soc Sci Med 2002, 55:593-608.
24. Bourbonniere M, Evans LK: Advanced practice nursing in the
care of frail older adults.  J Am Geriatr Soc 2002, 50:2062-2076.
25. Chang JT, Morton SC, Rubenstein LZ, Mojica WA, Maglione M, Sut-
torp MJ, Roth EA, Shekelle PG: Interventions for the prevention
of falls in older adults: systematic review and meta-analysis
of randomised clinical trials.  BMJ 2004, 328:680.
26. Desbiens NA: A 5-year experience with influenza prevention
and containment in a program of all-inclusive care for elderly
adults.  Am J Infect Control 2005, 33:238-242.
27. Honkanen LA, Schackman BR, Mushlin AI, Lachs MS: A cost-benefit
analysis of external hip protectors in the nursing home set-
ting.  J Am Geriatr Soc 2005, 53:190-197.
28. Kane RL, Keckhafer G, Flood S, Bershadsky B, Siadaty MS: The effect
of Evercare on hospital use.  J Am Geriatr Soc 2003, 51:1427-1434.
29. Ouslander JG, Weinberg AD, Phillips V: Inappropriate hospitali-
zation of nursing facility residents: a symptom of a sick sys-
tem of care for frail older people.  J Am Geriatr Soc 2000,
48:230-231.
30. Vu MQ, Weintraub N, Rubenstein LZ: Falls in the nursing home:
are they preventable?  J Am Med Dir Assoc 2005, 6:S82-S87.
31. Gutzmann H, Metzler P, Schmidt KH: [Are psychiatric illnesses
adequately considered in distribution of nursing care levels
according to the nursing care insurance law? Evaluation
using a new scale for evaluating need for nursing care by sen-
ior citizens].  Z Gerontol Geriatr 2000, 33:488-494.
32. Linden M, Gilberg R, Schimpf S: [Brief scale for assessment of
need for care and provision of care].  Z Gerontol Geriatr 1998,
31:170-183.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1472-6963/6/70/prepub